Altered cholesterol homeostasis contributes to enhanced excitotoxicity in Huntington's disease.
Recent findings suggest that altered cholesterol homeostasis may contribute to the pathophysiology of Huntington's disease (HD). To understand the underlying mechanisms, here we used a combination of two-photon microscopy, epifluorescence, and biochemical methods to visualize and quantify lipid distribution in cell cultures expressing mutant huntingtin. Such expression promotes lipid imbalance, and cholesterol accumulation in cellular and murine models and in HD-affected human brains. Interestingly, cells expressing mutant huntingtin also showed higher content of ordered domains in their plasma membranes. These findings correlated with high levels of caveolin-1 and glycosphingolipid GM1, two well-defined markers of cholesterol-enriched domains, at the cell surface. In addition, cells expressing mutant huntingtin showed increased localization of NMDA receptors with cholesterol-enriched domains, contributing to increased NMDA receptor susceptibility to excitotoxic insults. Treatment with simvastatin or β-cyclodextrin, two cholesterol-lowering drugs, reduced the content of ordered domains at the cell surface, which in turn, protected cells against NMDA-mediated excitotoxicity. Taken together, our results indicate that mutant huntingtin produces accumulation of cholesterol and alters its cellular distribution that contributes to NMDA-mediated excitotoxicity. Administration of drugs that recover this effect, such as simvastatin could be beneficial for the treatment of HD.